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NASA Drawing Number 75M06302 

ABSTRACT 

This report presents the results of tests performed on three samples 
of pressure regulator 75N06302. The following tests were performed. 

1. Receiving Inspection 8. Surge 

2. Proof Pressure 9. Vibration 

3. Functional 10. Sand and Dust 

4. Flow 11. Salt Fog 

5. Pressure Regulator 12. Life Cycle 

6. Low Temperature 13. Final Inspection 

7. H i g h  Temperature l.4, Burst 

The performance of the spec,irilens was in accordance with the specification 
,requirements of NASA Drawing 75M6302 except the low temperature test. Specimens 
1 and 3 showed an increase in outlet pressures when subjected to the rated low 
temperature . 
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The tests reported herein were conducted for the John F. Kennedy Space 
Center by Chrysler Corporation Space Division (CCSD), New Orleans, Louisiana. 
This document was prepared by CCSD under contract NA.584016, Part VII, 
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CHECK SHEET 

FOR 

PRESSURE REGULATOR 

MANUFACTURER: Marotta Valve Corporation. 

MANUFACTURER'S MODEL NUIIWER: RVUB 
NASA DRAWING NUMBER: 75x06302 
TFSTING AGENCY: Chrysler Corporation Space Division, N e w  Orleans, Louisiana 
AUTHORIZING AGENCY: NASA KSC 

HANUFAC!l'URER'S PART NUMEER: 230844-2 

I. 

11. 

111. 

Iv. 

V. 

FUNCTIONAL REQUIREHENTS 

A. OPERATING PRESSURE 

B. PROOFPRESSURE: 
C. BURSTPRESSURE: 
D. OPERATING MEDIUM: 
E. LEAKAGE: 
F. FLOW: 

CONSTRUCTION 

A. MATERIAL: 

3. PNEUMATIC CONNECTIONS: 

ENVIRONMENTAL RE&UR?EMENTS 

A. OPERATING TEMPERATURE: 

SPECIAL REQUIP'MENTS 

A. CLEANING SPECIFICATION: 

In le t  Pressure - 4500 psig 
Outlet Pressure - 750 to 2160 psig 
6750 psig 
11,250 B I G  
Dry A i r  or Nitrogen 
Bubble Tight 
Monoelirectional, 1 scfm mini,.mum, 
reverse relief 

Body-6061T6 AL, anodiaed per SPl.25; 
Xetal parts i n  f l aw stream are 303 
stainless  steel, 2024-T4 aluminum 
alloy, and 6061-T6 aluminum alloy. 

Nonmetallic parts i n  flaw stream are 
nylon and synthetic rubber. 

Inlet: M2240-6 
Outlet: E21+0-8 

0°F t o  +160"F 

A10MO1671, Level IV 

IDCATION AND USE: Used t o  control supply pressure i n  the  Apollo 
Access Arm.  
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SECTIOIY I 

INTRODUCTION 

1.1 

1.2 

SCOPE 

This report presents the resu l t s  of tests t h a t  were performed 
t o  determine i f  presarure regulator 75M06302 meets the oper- 
a t iona l  and environmental requirements for the John F. Kennedy 
Space Center Launch Complexes 34 and 37. 
resu l t s  is presented i n  pages ix through xiii .  

A swmmary of t h e  

ITEM DESCRIPTION 

1.a.i Three specimens of t h e  pressure regulator 75MO6302 were tested. 
The regulator is a hand-loaded pneumatic device used with dry 
air or  gaseous nitrogen. 

1.2.2 The rep.lator is designed t o  reduce an i n l e t  pressure of 4500 
psig t o  an outlet  pressure ranging from 750 t o  2160 psig. It 
is manulactured by flarobta Valve Corporation as the i r  model 
number RV74EB and is used t o  control supply pressure in  the  
Apollo Access Arm. 

APPLICABLE DOCUMEXTS 

The folluwing documents contain the test requirements fo r  
pressure regulator 75NO6302: 

a. 75M06302, Rev A, cauponent specification 

bo KSC-STD-l&(D), Standard Environmental Test Methods for 
Ground Support Equipment Instal la t ions a t  Cape Kennedy 

c . AlOM01671, cleanliness requirement 

d. Test Plan CGSD-lV-1039-I.R, test requirements 

1-1 
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SECTIOH IX 

RECEIVING INSPECTIO?d 

2. 1 

2.1.1 

TEST REQUlfiMENTS 

The test specimens s h a l l  be checked fo r  conformance with HASA 
drawing 75MO6302, Rev A, vendor drawings 230844 and 330843 and 
applicable specifications t o  t h e  extent po88ibls without dis- 
assembly of t h e  test specimens. 
inspected f o r  poor workmanskip and manufacturihg defects. 

The specimens b h a l l a l a o  be 

2.2.1 The test specimens uere checked for conformance with NASA 
drawing 75M06302 Rev A and vendor drawings 230W and 330843 
udng t h e  equipment l i s t e d  i n  table 2-1, 

The test  specimens were checked for defective threads and 
welds and f o r  poor workmanship and manufacturing defects, 

2.2.2 

2 .Ir 

TEST RESULTS 

Test specimens 1 and 3 complied wi th  NASA drawing 75Ho6302 
Rev A and vendor drawhgs 230841, and 330843. 
poor workmanship or manufacturing defects was observed. 

Test spechen 2 complied Kith NASA drawing 751306302 Rev A 
and vendor drawiags 230841, and 330843; however, t h e  threads 
i n  t h e  i n l e t  and outlet  ports of t h e  test specimen s h d  
evidence of pits .  On t h e  relief end of t h e  test spechen 2, 
where t h e  aluminum case m e t  t h e  s tainless  steel port, stress 
corrosicm crack8 had formed as shamr i n  figure 2-1. These 
conditions were reviewed by metallurgists and t h e  specimen 
was deemed satisfactory for  test. 
was not received d i rec t ly  f r a n t h e  vendor, but came f ran  
KSC where it had been i n  storage as a rpare. 

No evidence of 

This particular sample 

TEST DATA 

The data presented in table 2-2 were reported during the 
inspection. 

2-1 



Table 2-1. Receiving h 8 p C t i 0 n  Test Quipment List 

- 
Ct em 
'NO. 

1 
- 

2 

3 

It em 

[icroraet er 

Ucraneter 

Manufacturer 

Harotta 

Lufkin 

karett 

?art No. 

HA 

436 

106( spec, 
imen 1) 
101( spec. 
imen 2) 

*n 3) 

113% 

lor( spec. 

NASA 40- 

NASA 36- 
1016 

Table 2-2. Receiving Inspection Test Data 

Remarks 

Pres8ure 
regulator 

1.00- 2,oo in. 
Gal. date 
l2/8/66 

2.000- 3,000 in 
Gal. date 
12/21/66 
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3-1 

3.2 

3.2.1 

3.2.2 

3-2.5 

3.2.6 

3.2.7 

3.3 

3 -3.1 

3.3.2 

3.4 

SETION I11 

PROOF PRESSURE TEST 

TEST RIQU-S 

Each test Specimen sha l l  be pressurized with dry a i r  or  nitrogen 
t o  a proof pressure of 6750 psig. 
tained for 5 minutes and the  regulators s h a l l  be chedked for 
leakage and distortion. 

This pressure sha l l  be main- 

TEST FWXEDURE 

The test specimen was  ins ta l led  as shawn i n  figure 3 - lu t i l i z ing  
the  equipment l i s t ed  i n  table  3-1. 

Regulator 5 was adjusted for 2ero out le t  pressure. 
was closed. 
No adjustment was mad8 t o  t h e  outlet  pressure of t h e  test 
specimen . 

Hand valve 3 
The outlet  port of t h e  test specimen was capped. 

Hand valve 9 was slowly opened. Gage 4 read 8000 psig. 

Regulator 5 was adjusted t o  provide an outlet  pressure of 6750 
psig as indicated on gage 7. 
of t h e  test specimen. 

This pressurised the  inlet port 

The proof pressure of 6750 psig was maintained for  5 minutes. 
Leakage from t h e  vent port was monitored by checking for 
bubbles i n  the  water tank. Leakage at  a l l  connections and a t  
t h e  specimen case were monitored. 

Hand valve 9 was closed and hand valve 3 was slowly opened 
t o  vent t h e  system. 

The test specimen was examined for  damage or distortion. 
data were recorded. 

A l l  

TEST RESULTS 

The out le t  pressure a d j u s t h t s  fo r  a l l  three test specimens 
remained in the  "a8 received11 preset condition during the  
proof pressure test. 

The test specimens did not leak, and there was no evidence of 
damage or distortion. 

TEST DATA 

The data presented i n  table 3-2 were recorded during the  test. 



- 
tern 
No. 
1 

2 

3 

4 

5 

6 

7 

8 

9 

Table 3-1. 

It em 

'ea% Specimen 

later Tank 

land Valve 

+esaure Gage 

legulator 

'ilter 

Yeasure Gage 

iN2 Source 

Iand Valve 

hoof  Pressure Test Equipment List 

Manufacturer 

Marotta Valve 
'orporat ion 

CCSD 

Aminco 

Aahcroft 

Tescom Corpora- 
t ion 

Microporous 
F i l t e r  Co. 

Heise 

CCSD 

Combination Pump 
arid Valve Co, - 

W a l /  
art No. 

2 3 0 ~ 4  

MA 

44-13323 

NA 

26-1021. 
20 

4813F- 
2DM 

NA 

NA 

380-4 

Ser ia l  
No. 

106 
101 
105 

#A 

NA 

NASA+ 
1508-B 

30% 

PJA 

NASA- 
ol-4231 

NA 

NA 

Remarks 

?resaure 
tegulator 

leionized water 

L / I ! + - ~ c ~  

)-to 20,000 ps i  
b% FS accuracy 
:al.. date 
LO/Uh66 

L0,OOO-pisg in- 
Let 0- to 
LO,OOO-paig 
mt le t  

?-micron 

)-to 10,OOO-psi tu - Es accurac 
:al. date 
LO/l2/66 

3OOO-psi.g 

Ld-inch 
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Table 3-2. Proof Pressure Test Data 

3 5 min. No leakage 
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SECTION IV 

FWCTIONAL TIPST 

14.1 TEST REQU- 

4.1.1 Each test  specimen s h a l l  be checked fo r  s t a b i l i t y  of operation 
and f o r  leakage with t h e  inlet port preasnrfeed t o  3000 psig 
and t h e  out let  pressure set a t  l5OO psig. 

4.1.2 The procedure in 4.1.1 shall be repeated five times f o r  each.  
functional test. 

4.2 TEST PROCEDURE 

4.201 The test setup was assembled as s h m  in figures 4- land 4-2 
u t i l h i n g  t h e  equipment l i s t e d  i n  table  4-1. 

4.202 A l l  hand valves were closed and regulator 6 was adjusted f o r  
zero outlet  pressure. 

4.203 Hand valve 3 was opened and the  supply pressure was read on 
gage 5. 

402.4 Regulator 6 was adjuated t o  provide an i n l e t  pressure of 3000 
psig t o  t h e  test specimen. This pressure was read on gage 7. 

4.2.5 2 The i n i t i a l  functional test was performed with t h e  test sped.. 
mens adjusted t o  t h e  Ifas received It preset outlet  pr6ssure. 
Thereafter the test specimen was adjusted t o  provide an outlet  
pressure of 1500 psig as read on gage 9. 

4.2.6 The condition described i n  4.2.4 and 4.2.5 were maintained f o r  
5 minutes while continuously checking for  fluctuations i n  
specimen outlet  pressure and fo r  external or vent port leakage. 
Vent port leakage was monitored & checking for bubbles in t h e  
water tank. 

402.7 Regulator 6 was adjusted f o r  zero outlet  pressure. 
and 10 were opened t o  vent t h e  t e a t  specimens. 

Hand valves 8 

4.2.8 The procedures described i n  4.2.2 through 4.2.7 were repeated 
f ive times during t h e  initial functional test and all sub- 
sequent functional tests. 

4-1 



4.3 

4.3.1 

TEST RESULTS 

Outlet pressures were observed t o  drop during the 5 minute test 
period for a l l  three specimesls. 
was attributed to  temperature stabiliaation of the test media 
following specimen pres~urization. 

This variation in cmtlet pretr8ure 

4.3.2 Wo leakage through the vent port was observed. 
leakage waa observed. 

No external 

4.4 TEST DATA 

The data presented in tables 4-1, 4-2 and 4-3 were recorded 
during the i n i t i a l  functional testa. 



Table 4-1- b c t i o n a l  Test Equipment Liat 

- 
ct em 
No, 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

3.2 

13 - 

It em 

Teat Specimen 

GN2 SUPPlY 

Hand Valve 

F i l t e r  

Pressure Gage 

Pressure Regulat c 

Pressure Gage 

Hand Valve 

Pressurer Gage 

Hand Valve 

Thermocouple 

Temperature 
Chamber 

Water T M  

Manufacturer Model/ 
Part No. 

Marotta Valve 
C orpora t i on 

CCSD 

Cpnsolidated 
F'ump and Valve 
Micr oporous 

Ashcrof t 

Tescoan 

Asherof t 

Robbins 

Heise 

Anderson 
Greenwook 

Honeywell 

Conrad 

HA 

NA 

CCSD I NA 

Se r ia l  
No . 

106 
101 
105 

BA 

HA 

NA 

HASA 
200595 
-K 

26- 
1003 

NASA 
200595 
1 

SSKG- 
250-4" 

NASA- 
200595 
Q 

HA 

NA 

NASA 
200491 

L 

Remarks 

1-1/2-inch 

2-micron 
ab8 olut e 
6oOO p i g  

O-tO 35m-pSig 
4% FS accuracy 
Cal. date 
7/24/66 

3500-psig inlet 
0-to 3OOO-paig 
outlet  

0-to 3500-psig 
+l$ Fs accuracy 
Eal, date 
7/24/66 

0-to 3000-prig 
l% accuracy 
Car. date 
7/24/66 

-50°F t o  +200"E 
+2.5"P accuracy 
Tfor temperatur 
tests atly) 

-5°F t o  165°F 
(For tmperatur 
t e a t s  only 



P Table'&-2, I n i t i a l  Functional Tart Data 

Table 4-3. In i t ia l  Functional Test Data 

RUr Specimen Inlet 
Pressure 

(prig) 

3000 
3000 
3000 
3000 
3000 

Specmen Oui 
I n i t i a l  (psig) 

490 
1495 
3.495 
3-495 
1500 

3 t  Pressure 
wfter 5 minutes 

(psig) 

u80 
a85 
485 
1685 
485 

Table 4-4. Ini t ia l  P u n c t i d  Test Data 
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SECTIOH V 

5 . 1  

5.1.1 

5.1.2 

5.2 

5.2.1 

5.2.2 

5.2.3 

5.2.4 

5.2.6 

5.2.7 

5.2.8 

5.2.9 

rn TEST 

TEST REQUIREMEIBTS 

Tes t  specimens l a n d  3 s h a l l  be subjected t o  a flow test t o  
determine flow characteristics. 

Flow curves s h a l l  be developd for  inlet pressures of 1O00, 
2000, 3000, 4000, and 4500 psig with outlet pressures of 750, 
1O00, 3250, 1500, 1750, and 2160 psig fo r  each i n l e t  pressure; 
hatever, curves w i l l  not be developed when the outlet  pressure 
exceeds the inlet pressure, 

TEST PROCEDURE 

The specimen was instal led as shown i n  figures W a n d  5-2 
ut i l iz ing  the  equipment l i s t ed  in table  5-1. 

All hand valve8 were closed and the regulator was adjusted 
t o  provide zero outlet  pressure. 

Hand valve 3 was opened and t h e  supply pressure was read on 
gage 5. 

Regulator 6 was adjusted t o  provide a specimen inlet pressure 
of loo0 p i g  as read on gage 7. 

The specimen was adjusted t o  pravide a static outlet  pressure 
of 750 psig as read on gage 10. 

Hand valve l2 was slowly opened u n t i l  the test specimen vent 
port shmed Signs of leakage. 

Regulator 6 was adjusted as required t o  maintain the  specimen 
i n l e t  pressure of lo00 psig as read on gage 7. 

A s  hand valve 12 was opened, readings were recorded fran gages 
7, 10 and ll. 
from thermocouple 8 was recorded. 

A t  each of these pressure readings the temperature 

Procedures described i n  5.2.4 through 5.2.8 were repeated f o r  
each combination of specimen i n l e t  and outlet  pressure specified 
i n  5.1.2. 

5-1 



a 

5 02.10 Curves were developed showing flow versus outlet preswe 
for each inlet pressure. 

5.3 TEST RESUlors 

5 03.1 Data was recorded up t o  the point where increased flow caused 
the vent port t o  opsa. Both specimen8 performed satisfactorily. 

5.4 TES'F DATA 

5.4.1 

i 

Outlet pressure versus flow for each inlet pressure ia prC¶SeZ3%ed 
graphically in figures 5-3 through 5-12. 
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la 

! s L  
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 
I 

Table 5-1. Flaw Test EQuipent List 

it em 

rest Spechen 

GN2 SUPPlS 

Hand Valve 

F'ilter 

Pressure Gage 

Regulator 

Pressure Gage 

Thermocouple 

P 

Flowmeter 

Pressure Gage 

Pressure Gage 

Hand Valve 

Water Tank 

Iarotta Valve 
:orporation ' 

XSD 

)ragon 

3endix Aviation 
:orPoration 

Pahcrof t 

Keiae 

Honeywell 

Flowdyne 

Heise 

Heise 

Anderson 
Greenwood 

CCSD 

i e U  
,rt NO. 

30844-2 

NA 

LN-4 

r/mr5-6- 
3461-14 
-B-O 

NA 

4/W' 26- 
LQ21-10 

MA 

NA 

P/N XN 
320313- 
5GP 

NA 

NA 

Hlw- 
8T 

HA - 

Serial 
No. 

NA 

NA 

i/N 21 

U S A  
Z00613- 

j/N 
1529 

NASA 
200613- 

NA 

S/N 
2322 

NASA 
200613- 

NASA 
200613- 
I3 

HA 

NA - 

Rsmarks 

'restsure 
:egulat or 

!-micra 

)-to 20,000cpai 
I$ Fs accuracy 
:ale date 
L0/12/66 
L0,WO-psig 
inlet  0-to 

outlet 

9-to !jooo-psig 
0.1@ Fs acc- 
uracy 
Cal. date 
10/12/66 
- 5 0 0 ~  to +m0i 
+ 2 . 5 O F  accuracj 

L0,OOO-pSQ 

- 
0 4 0  20004cRi 
(Calibrated 
nozzle) 

0.10% Fs 
accuracy 
C a l .  date 
lo/=/& 
0-to 3Ooo-psig 
0.10% R3 
accuracy 
Cal, date 
10/12/66 

0-t0 3000-lgS~ 

1/2-inch ball 
valve 

. 
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SEGTION VI 

PRESSURE REGULATION A13D RELIEF TEjT 
I 

6.1 

6.1.1 

6.1.2 

6.2 

6.2.1 

6.2.2 

6.2.3 

6.2.4 

6.2.5 

6.2.6 

6.2.7 

TEST REQUI- 

S~ecimens l a n d  3 shall be checked for renaleting s t a b i l i t y  by 
varying inlet pressures from 1000 t o  4500 p i g .  The s t a b i l i t y  
s h a l l  be checked a t  each loa)-psig increment and a l so  a t  4500 
psig. Outlet pressuree shall be set a t  750, 1O00, 1250, 1500, 
1750, and 2160 psig for  each M e t  pressure increment; however, 
checks shall not be mde when the out let  pressure exceeds the 
i n l e t  pressure. 
fluctuations. 

Outlet pressuree shall be monitored for  

Venting capability of the specimen sha l l  be checked at each 
outlet  pressure setting by apply- a back pressure t o  the 
outlet  port u n t i l  t h e  specimen vents. 
pressures s h a l l  be recorded. 

Venting and reseating 

TEST PROCEDURE 

The pressure regulating and re l i e f  test setup was assembled as 
shown in figure 6-1 u t i l i s ing  the equipment l i s t ed  i n  table 6-1. 

A l l  hand valves were closed and a l l  regulators were adjusted 
f o r  zero outlet  pressure. 

Hand valve 3 was opened and the supply pres8ure was read 
on gage 5. 

Regulator 6 was adjusted t o  provide a specimen i n l e t  pressure 
of lo00 psig a8 read on gage 7. 

The test specimen was adjusted t o  provide an outlet  pressure 
of 750 psig as read on gage 9. 

The specimen inlet pressure was increased succeasively t o  
2000, 2000, 4000 and 4500 paig using regulator 60 
pressure was read on gage 7. 
fluctuations i n  specimen out let  pressure. 

Inlet 
Gage 9 was monitored fo r  

Regulator 11 was adjuated unt i l  gage 12 agreed appracbately 
with gage 9 while gage 7 still indicated 4500 paig. Hand valve 
13 was opened. 
adjusting regulator 11 u n t i l  the test specimen vented. The 
test specimen outlet  pressure a t  which venting occurred was 
recorded. 

The specimen outlet  pressure was increased by 

6-1 
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6.2.8 

Regulator 3 . l  vap~ adjusted Until  the t e a t  spechen oatlet  
pressure decreashd enough t o  cease venting. 
pressure was recorded a s  indicated by gage 9. 

Procedures described in 6.2.4 through 6.2.7 ware repeated 
for test specimen outlet  p r e s m e r  of l.000, 1250, 1500, 
1750 and 2100 pig. Steps i n  which the inlet pressure was 
less then the outlet pressure were d t t e d .  

The reseating 

6.2.9 Tent data were recorded. 

6.3 TEST RESULTS 

6.3.1 No significant fluctuations i n  out let  pressures were observed. 
for either t e a t  apeexmen 1 or 3. 

6 TEST DATA 

Vent prelrawes and reseat pressures fo r  test specimens 1 and 
3 are presented i n  tables 6-2 and 6-3. 

6-2 
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Table 6-1. Pressure Regulation and Relief' Test Equiptent List 

It em 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

ll 

12 

13 

l4 - 

It em 

T e s t  Specimen 

Hand Valve 

Filter 

Pressure Gage 

Regulator 

Pressure Gage 

Hand Valve 

Pressure Gage 

Hand Valve 

Regulator 

Pressure Gage 

Hand Valve 

Hater Tank 

Manuiactursr 

llarotta 

CCSD 

Dragon 

Bendix 

Ashcroft 

Tescam Corp. 

Heise 

Robbina Aviation 

Heiae 

Anderson 
Greenwood & Coo 

Teacan Corp, 

Heise 

Aminco 

CCSD 

well/ 
'art' No. 

RV7bEB 

NA 

5-6- 
13461- 
16-B-O 

NA 

26-io21- 
10 

NA 

SSK6250- 
4T 

NA 

H/lv 26- 
1021-20 

NA 

&- 
13 126 

NA 

Serial 

106,101 
105 

NO 

NA 

NA 

NA 

NASA 
200613-2 

1529 

NASA 
200613-! 

HA 

NASA 
200613-7 

NA 

3024 

NASA 
Dl4331 

NA 

NA 

Remarks 

Pressure 
Regulator . 

1/1/2=inc h 

2-micron 
absolute 

0-to 20,000-psii 
~ 5 %  FS accuracy 
Cal. date 
10/11/66 ' 

5OOo-praig inlet 
0-40 4500-psig 
out le t  
0-to 5ooo-psig 
9.l% RS 
accuracy 
CaL date 
1Q/ll/66 

1/4-hch 

0-to 5OOo-psig 
;yp*l% Fs 
accuracy 
Cal, date 
lQ/11/66 
1/2-in~h 

5ooo-psig inlet 
0-to 2500-p~ig 
outlet 

ilk Es accuracy 
Eal. date 
lO/ll/66 

D- t 0 10, Ooo-psi~ 

l /&-in~h 
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Table 6-2. Vent and Reseat Ftesaurers 

Tert Specimen 1 S,& 106 I' 

790 
1040 
1290 
1535 
1770 
2185 

775 
1010 
1270 
1520 
1760 
2180 

Table 6-3. V e n t  and Reseat Pressure8 

I 1 Test Specimen 3 S/N 105 

Outlet 
Pressure 

(Ps i81  

750 
lo00 
3.250 
1500 
1750 
2160 

780 
1080 
1260 
1545 
1783 
2225 

775 
1075 
1250 
1535 
1780 
2220 



b 

-0-i 

(v A 

k 
0 
k 

4 cn 
0 0  c4J 

.. 

. 
.- 
I 
9 

6-5 



SECTION VI1 

7.1.2 

7.1.3 

HIGH TEMPWATURE TEST 

TEST REQUI- 

A high temperature test will be performed on test  specimen 1 
t o  determine whether the environment causes degradation or 
deformation, 

The rated high temperature is 160°F (+4, -0°F). 

A functiarnal test shall be performed during t h e  high temperature 
test using GN2 as t h e  test medium. 

7 02 TEST PROCEDURE 

7.2,1 The test  specimen waa placed i n  a high temperature chamber as 
shown i n  figures 4-1 and 7-1 using t h e  equipment l i s t ed  i n  
table  4-1. 

7.2-2 A functional test waa performed eight  hours prior t o  t h e  high 
temperature test. 

The chamber was adjusted t o  160°F (+4, -0OF) with a mBxi1W;IpL 
temperature change rate of 1 degree per minute and with a 
re la t ive  humidity of 20 percent (9 percent). 

7.2-3 

7.2.4 

7.2.5 

7.2.6 

7.2-7 

7 03 

7.3.1 

When t h e  temperature became stabilized,r t he  chamber was main- 
tained as specified i n  7.2.3 fo r  72 hours. 

A functional test  was perfomed at  160°F after 72 hous .  

After completion of the functional test, t h e  chamber temperature 
was reduced t o  room ambient conditions a t  the r a t e  of 1 degree 
per minute , 

The t e a t  specimen was visually inapected and functionally 
tested w i t h i n  1 hour follDwing the  return of the specimen t o  
room ambient conditions. 

TEST RESULTS 

The specimen performed sa t i s fac tor i ly  during the functional test 
performed a t  160°F and during t h e  functional test  performed after 
return t o  room ambient conditions. 
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7 04 

7.4.1 

TEST DATA 

The data preamted in table8 7-1, 7-2 and 7-3 wore rocorded 
before, during and after the 160°F (Cq, 4 . F )  envircmmnt. 

Table 7-1. h c t i a n a l  Teat Before High Temperature Test 

Test Specimen 1 S/N 106 

Ini t ia l  ( p i g )  

Specimen Inlet 
Pressure 

( P a i d  

* 

RUn 

1 

2 

3 

4 

5 

After 5 minutes 

14% 

1490 

1490 
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Table 7 4 .  Functional Teat During High Temperature Teat 

Test Specimen 1 S/N 106 

RUn Specimen Inlet Specimen Outlet Pressure 
Pressure 

Table 7-3. Functional Test After High Temperature Teat 

RUn 

1 

2 

3 

4 

5 

Test Specimen 1 S/N 106 

Specimen Inlet 
Pressure 
( Paid  

3000 

3000 

3000 

3000 

3000 

-Specimen Outlet Preesure 

Ini t ia l  (psig) After 5 Minutes (psig) 
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Figure 7-1. Nigh and Low Temperature Test Setup 
J 
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8.1 

8.1.1 

8.1.2 

8.1.3 

8.2 

8.2.1 

8.2.2 

8.2.3 

8.2.1, 

8.2.5 

8.3 

8.3.1 

8 04 

8 .k.l 

SECTION VI11 

LOW TEMPWATURE TEST 

TEST REQUIREMENTS 

A low temperature test shall be performed on test specimen 1 
and 3 to determine whether the environment causes degradation 
or deformation. 

The specified low temperature is O"F*(to, -4°F). 
temperature change rate shall be 1°F per minute. 

A functional test shall be performed during the l o w  temperature 
environment teat using GN2 as the test medium. 

The ma* 

TEST PROCEDURE 

The test specimen was placed in the low temperature chamber as 
shown in figures 4-1 and 7-1 utilizing the equipment listed in 
table 4-1. 

The chamber was adjusted to 0°F (-to, - 4 " ~  with a ma* 
temperature change rate of 1 degree per dnute 
relative humidity of 60 to 90 per cent. 

A functional test was performed on the test specimen when the 
temperature became stabilized, Temperature stabilization 
represents a maxirmwll temperature change rate of 4 O F  per hour 
as determined from instrumentation. 

The test specimen was returned to ambient conditions.and 
was visually inspected and hetionally tested within one hour. 

Test data were recorded. 

TEST RIBULTS 

A significant increase in the range of outlet pressure occurred 
at 0°F for test specbuen 3. 
the freezing of moisture in the polyurethane packing between 
the Bellville washers in the loading spring. 
packing could have increased the tension in the spring there- 
by increasing the outlet pressure. 

This phenomena was attributed to 

The hardened 

TEST DATA 

The data presented in tables 8-1 thro h 8-6 
and 3 wefe recorded during and after %e 0°F 

8-1 
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Table 8-1. Functional Preceding Low Temperature Teat 

1 

RUn 

1 

2 

3 

4 

5 
- 

RUn 

1 

2 

3 

4 

5 
- 

Test Specimen 1 S/N 106 

Specimen In le t  1 ~pecimsn outlet Pressure - 
Pressure 
( p a i d  I n i t i a l  (psig) IAfter 5 Minutes (psig) 

1500 

1540 

1525 

153 5 

1530 

1500 

1525 

1525 

1530 

1530 

Table 8-2. Functional During Low Temperature Teat 

Test Specimen 1 S/N 106 

Specimen In le t  
Pressure 

(P8 ig)  

3000 

3000 

3000 

3000 

Specimen Outlet Pressure 

I n i t i a l  (paig) 

1565 
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Table 8-3.. ct ional  Following Low Temperature Test 

Test Specimen 1 S/Io 106 

Specimen In le t  
Pressure 

(Psig) 

3000 

No Leakage Observed 

Specimen Outlet Pressure 

I n i t i a l  (paig) 

1515 

1515 

1517 

1520 

1515 

After 5 Minutes (psigi 

1505 

1505 

1510 

1510 

1510 

Table 8-4. Functional Preceding Low Temperature Teat 

Test Specimen 3 S/N 105 

Specimen Inlet 
Pressure 

(psig) 

3000 

3000 

3000 

3000 

Specimen Outlet F'ressure 

I n i t i a l  (psig) 

1610 

1590 

1595 

1585 

1585 

1595 

1590 

1585 

1580 

1580 ' 



Table 8-5. hct ioo la l  During Low Temperature Test 

RUn 

1 

2 

3 

4 

5 

Test Specimen 3 S/W 105 

Specimen Inlet 
kessure 
(psig) 

Specimen Outlet Preasure 

Initial  (psi&) 

1700 

lbS0 

1675 

1665 

1675 

After 5 Minutes (psig j 

1650 

1650 

1635 

1645 

1645 

Table 8-6. Furctional Pollawing Low Temperature Teat 

L 

Test Specimen 3 S/W 105 

Specisen Inlet 
, Ressure 

(psig)  

3000 f 

3000 

3000 

~ Specimen 
Initial  (paig)  

1605 

1585 

1585 

1585 

1595 

vtlet  Preeaure 
After 5 Minutes (psi&) 

1590 

1580 

1585 

1580 

1588 



SECTION IX 

SURGE TEST 

9.1 

9 .le1 

9.1.2 . 

9e1.3 

9.2 

9.2.1 

9,262 

9.2.3 

9.2-4 

9.2.5 

9.2.6 

TEST REQUIRE)rwTS 

Using dry air or nitrogen, pressurize test  specimens 1 and 3 
t o  determine whether the surge environment cauoes degradation 
or deformation. 

Each surge cycle shall consist of pressurizing t h e  inlet port 
from Bero t o  4500 psig within 100 millisecond8 with the  speci- 
men set for zero outlet  pressure. 
shall be conducted. 

A t o t a l  of loo0 surge cycles 

Functional tests sha l l  be performed after 500 and loo0 cycles. 

TEST PROCEDURE 

The surge test  astup was assembled as shown i n  figures 9-1 
and 9-2 u t i l i z ing  the  equipment l i s t ed  i n  table  9-1. 

All hand valvee were closed and regulator 6 was adjusted fo r  
zero outlet  pressure. 

Hand valve 3 nas opened and the  supply pressure was read on 
gage 5. 

Hand valve 8 was opened and regulator 6 was adjusted t o  provide 
an outlet  pressure of 4500 psig as indicated by gage 7. 
valve 8 was closed. 

Hand 

Hand valve 10 was opened. 

Timer 15 was adjusted t o  cycle solenoid valve 9 at approximately 
30 cyclers per Psinutat. Regulator 6 and valve 10 were adjusted 
as required t o  pressurize the  specimen inlet from zero t o  4500 
psig within 100 milliseconds and t o  vent the  specimen t o  zero 
psig. Data were recorded on oscillograph 17 using transducer 11. 

One thousand surge cycles were performed. The test specimen 
was fimctionally tested after 500 and loo0 cycles. 

All t e s t  data were recorded. 

9-1 



9.3 

9.301 

9 04 

9.401 

TEST FWULTS 

No leakage or distortim was ob8erved during fbctiarurl tort8 
performed at 500 and lo00 cycles on tes t  rpchenr  1 and 3. 

TEST DATA 

Functional teat data taken after the surge test are presented 
in tables 9-2 through 9-7. 
recorded during the teat$s  presented in figure 9-3. 

A typical surge waveform as 

9-2 



It em 
No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Table 9-1. Surge Test Bquipment List 

It em 

Test Specimen 

GN2 Supply 

Hand Valve 

F i l t e r  

Pressure Gage 

Regulator 

Pressure Gage 

Hand Valve 

Solenoid Valve 

Hand Valve 

Pressure 
Transducer 

Pressure Gage 

Hand Valve 

Warotta Valve 
Corp 

CCSD 

Dragon 

Bendix 

Ashcrofi 

Heise 

Robbins Aviation 

Marotta Valve 
Corp. 

Anderson 
Greenwood & Co. 
Consolidated 
Electrodynamics 
Corp 

Heiae 

Anderson 
Greenwood & Co. 

k d O Y  
?art No. 

W4EB 

NA 

5N-4 

5-6-3346 
L6-B-O 

NA 

26-1021- 
LO 

NA 

5SKc;250- 
bT 
W583 

llW-87 

1-350- 
xx)1 

NA 

llVP-87 

SSfiCrl 
No, 

106, 10 
105 

NA 

NA 

MA 

NASA 
200613- 

1529 

NASA 
20613- 

NA 

3695 

NA 

2564 

NASA 
ZOO613-' 

NA 

Remarks 

Pressure 
Regulator 

5OOO-psig 

l--$-inch 

24cron 
absolute 

0-to 20,000-p~i, 
- 4-0.58 
accuracy 
Cal. date 
10/ll/66 

5Ooo-psig i n l e t  

0 4 0  5Ooo-psig - *.I$ Es 

0-t0 45oo-pSig 
outlet  

accuracy 
Gal, date 
10/11/66 
&-inch 

3-waY, normally 
open, &-inch 
0-60oo-psig 
h-inch 

0-+. o 5OOO-psig 
W.5% FS accura 
Fal. date 
9/20/66 

0-to 3Ooo-psig - +o.s Fs 
accuracy 
Cal. date 
10@/66 
&inch 
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Ct em 
No. 

u 

15 

16 

17 

- 

Table 9-1. Surge' Te8t  Equipnant U8t (Continusd) 

It em 

Power Supply 

Counter 

Oscillograph 
Recorder 

Manufacturer Part No, /Modi/ 
Perkin 
Llectrarics 

EtRsT28- 
3WA 

G.C. Wilson & C M/N 1 

NA 

NA 

Durant 

consolidated 
Elect r odynaaic a 
Corp. i 

Serial 
No. 

NASA 
009941 

NA 

NA 

NASA 
01'7887 

Remarks 

Cam operated 

Cal. date 
9/22/66 

Table 9-2. Functional Preceding Surge Test 

Test Specimen 1 S/N 106 

I Specisen m e t  
RUR Pressure 

1 

2 

3000 I 3 

4 

5 

Specimen Outlet Pressure 

I n i t i a l  (psig) I After 5 Hinutea (psig) 

1503 
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t 

Test Specimen 1 S/N 106 

Table 9-3. Functional FolloWing 500 Surge Cycle8 

Specimen Inlet 
Pressure 

(Paid 

3000 

3000 

3000 

3000 

Specimen Outlet Pressure 1 
After 5 Minutes (psig) I 

Table 9-4. Functional Following 10oO Surge Cycles 

Test Specimen 1 S/N 106 
4 

Specimen Inlet Specimen Outlet Pressure 
Pressure In i t ia l  (psig) After 5 Minutes (paig) RUn - 

( P e r i d  

1 

2 ,  

3 

4 

5 

U85 

1490 

1500 

1490 

1490 
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Table 9-5. Functional Preceding Surge Teat 

Test Specimen 3 S/N 105 

Specimen Inlet 
Pressure 

3000 

3000 

Specimen Outlet Preasure 

Initial (psig) 

1502 

1500 

1505 

498 

1500 

After 5 Minutes (psig) 

1692 

493 

1695 

1693 

495 

Table 9-6. Functional Following 500 Surge Cycles 

I Teat Specimen 3 S/N 105 I 
Specimen Inlet 

I I I I I 



Table 9-7. Functional Following 100 Surge Cycles 

Specimen Inlet 
Pressure 
(PSig) 

1 Test Specimen 3 S/N 105 

Specimen Outlet Pressure 
Ini t ia l  (psig) After 5 Minutes (psig) 

1 3m 1530 1510 

2 3000 1525 1500 

3 3000 1535 1510 

4 3000 1530 1515 

5 3000 1545 1525 
/ 
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SECTION X 

VIBRATION TEST 

10.1 TEST RBQUIREXENTS 

A vibration test w i l l  be performed on test  specimens 1 and 2 
while t h e  specimens are set t o  reduce pressure fran 3000 t o  
1500 psig t o  determine whether t h e  environment eauses de&rad- 
at ion or deformation. Vibration s h a l l  be applied along three 
mutually perpendicu&ar axes. 
accordance with KSCSTD-l&(D), section 9, figures 9-1 and 
9-2, level  C. 

The test  shall be performed in 

10.1.2 RESONANT FREQUF3UCY SEARCH 

10 . 1.2 0 1  The fixture/test specimen assembly s h a l l  be exposed t o  sinusoidal 
vibration a t  t h e  input levals shorn i n  table 10-1. A frequency 
range of 5 t o  3000 cpzs s h a l l  be traversed logarithmically i n  
directions of both increasing and decreasing frequency over a 
time period not t o  exceed 15 minutes per axis. 
be noted. 
s t ruc tura l  member i n  r e s a ~ ~ c e  s h a l l  be noted. 
c r i t i c a l  frequencies of the  test  specimen sha l l  be noted. C r i t -  
ical frequencies are defined as those frequencierr a t  which func- 
tianal degradation occurs. 

Actual t b e  shall 
A l l  fixture and test specimen ~esonan$bfrequenci~s and 

In  addition, 

Table 10-1. Resonant PFequency Search Levels 

10.1.3 SINUSOIDAL SWEP 

10 0 1.3 . 1 I n  one 2Odpinute sweep, the frequency range shall be scanned 
logarithmically from 10 t o  2OOO cp8 and back t o  10 cps. 
frequencies of the test specimur shall be noted. The test itom 
shall be functionally tested after th i8  test has been cunpleted. 

Critical 
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The r h w o i d a l  sweep input levels s h a l l  be as s h a m  in t ab le  
10-2. 

Table 10-2. Sinusoidal Sweep Vibration lavels 

10.1.4 RANDOM EXCITATION 

10.1.4.1 The test specimen s h a l l  be exposed t o  randan vibration at  t h e  
specified levela mer a frequency r a g e  xrm 10 t o  2OOO cpu 
for  5 minutes. 
after t h i s  test has been completed. The specified random in- 
put levels  shall be as shown in t ab le  10-3. 

The t e a t  specimen s h a l l  be fnactionally tes ted 

Table 10-3. Randan Excitation Vibration Levels 

10 t o  100 . 

190 t o  lo00 

‘ lo00 t o  2000 

10.1.5 

10.1.6 

Acceleration shall be aeirsured a t  the test assembly by aced- 
erarPPlbtar8 mounted an the  orrrembly. 

The vibration teat shall be conducted in three nsutUall3 per- 
pendicular axes. The previously described test- i r  for one 
axis  and shall be completed before proceeding t o  the  taext 
axerr . 
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10.2 

10.2.1 

10.2.2 

10.2.3 

10.2.4 

10.2.5 

10.2.6 

10.2.7 

10.2.8 

10.2.9 

10 . 2 .P . 1 

10.2 . 9.2 

10 .2.9.3 

10 . 2.10 

10 02 . 10.1 

10 . 2 . 10 . 2 

TEST pf#)CEDuRE 

The test specimen was mounted an t h e  vibration device fo r  
vibration in the X - a x i s  as ahawn in figures 10-1 and 10-2 
util.izin& t h e  equiprneolt l i s t e d  in table 104. 

A l l  hand valves wure closed and regulator 6 wa8 adjusted fo r  
zero outlet pressure. 

Hand valve 3 was opened and t h e  supply pressure read on gage 5. 

Hand valve 7 was opened. 

Regulator 6 was adjusted t o  provide a specimen inlet pressure 
of 3000 psig as read on gage 9. 

The specimen was adjusud t o  provide an outlet pressure of 
1500 psig as read on gage 12. 

During a l l  periods of vibration, t h e  condition specified 
i n  10.2.5 and 10.2.6 were ntaihtained. 
outlet  presaure were monitored. 

Changes i n  specimen 

After each period of vibration, hand valve 3 was Closed and 
t h e  system was vented by opening hand valves 8 and 12. 

RESONANT FREQUENCY SEkRCH 

In 15 minutes t h e  frequency range fran 5 t o  3000 cps t o  5 
cpa wa8 scanned fo r  each of the  three axes. 
shown in table 10-1. 

Input levels are as 

Actual search time was recorded. 

A l l  fixture and test item resonant frequencies were recorded. 

SINUSOIDAL SWEEP TEST 

A functional test  had been performed 40 hours prior t o  beginning 
t h e  1Sibraticm test. 

In  20 minutes t h e  frequency was logarithmically scanned fmm 
10 t o  2000 cpa and back t o  10 cps. 
in table 10-2. 

Input levels  are 8hown 

All c r i t i c a l  frequencies were recorded. 
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10 . 2 . 11 RANDOM EXCITATION T B T  

10 02 . u. . 1 The test specimen was rubjectsd t o  5 minutes of random excitation. 
The specified random input levels  are shown in table 10.3. 

A functional test was performed after all teat- 10.2.12 the X-axis 
-8 COlU@Oted. 

10.2 . 13 The procedures described in 10.2.1 and 10.2.11nere repeated 
f o r  vibration i n  the Y and 2 axea. A functicmal t e a t  was 
performed after a l l  vibration was cumpleted in each ax5.8. 

10.2.u, All test data were recorded. 

10.3 TEST RESULTS 

10.3.1 No leakage or d i s t o r t i m  was observed during vibration t e 8 t h g  
or during functional testa .  . 

10 04 TEST DATA 

10.4.1 Figures 10-3 and 3.0-4 are typical  vibration plots of the  
control accelerometer. 
data taken fram functional t e a t s  performed during the vibration 

Tables 10-5 through 10-11 present t h e  

t08 tbg .  
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Table 10-4. Vibration Test Equipment List 

- 
:t bm 

L 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

It an 

Test Speciman 

GN2 SUPPls 

Hand Valve 

Filter 

Pressure Gage 

Regulator 

Hand Valve 

Hand Valve 

Pressure Gage 

1 

Flexible Hose 

Flexible Hose 

Pressure Gage 

betta Valve 
Corp, 

CCSD 

Robbins Aviation 
Corp 

Bendix 

Ashcroft 

Tescaon 

Robbins 

Robbins 

Heise 

Heiss 

Model/ 
$art No, 

Rv74E8 

NA 

SSKG250 
4T 

5-6- 
13461-2 
16-B-0 

NA 

26-1002 
-21 

ssKG250 
4 T  

s s ~ ~ 2 5 0  
4T 

NA 

NA 

NA 

NA 

Serial 

106, 10 
105 

NO e 

NA 

NA 

, NA 

NASA 10 
-1007-B 

3485 

NA 

NA 

NASA B/’ 
15537 

NA 

NA 

NASA B/ 
10644 

Pressure 
Regulator . 

&-inch 

2-micra’ 
abaolut e 

0-to 5,Ooo-psig 
52% FS accuracy 
Cal. da te  
10/L4/66 

3500-psig inlet 

outlet  
0-to 3Ooo-psig 

&-inch 

&-inch Proof 
Pressure 6ooo- 
Paig 

&-inch 
Proof Pressure 
6000-paig 

0- to 3500-psig - tool% Fs 
accuracy 
Cal, date 
U,/16/66 
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Y 

It em 
No. 

13 

14 
15  
16 

- 

17 

. 18 

Table 10-4. Vibration Test Equipsnent List (Continued) 

It em 

Hand Valve 

Vibration F i x t u r e  

Vibration EXGitei 

Monitoring 
Accaleraaeter 

Control 
Accelerunetsr 

Manuf ac t m e  r 

Robbina Aviatim 

CCSD 
l4.B 

Endevco 

Honitoring 
Accelerometer 

Endevco 

Endevco 

Model/ 
'art No. 

3s KG2 50- 
+T 

NA 

:-lo 
a220 

2233 

2220 

Serial 
No. 

MA 

NA 

NA 

NASA 
95-1129- 
5 

NASA 
97-1026- 
B 

NASA 
95-l.480- 
5 

Asmarks 

6061T6Al 
l?A 

20 cp8 * 5  
Amplitude, 3 . 5 %  
of measurensnt; 
frequency, ;tl.!i(a 
or 2 cps 
Cal. date 
10/18/66 
Amplitude, +J.5(a 
of measurement; 
frequency , 21 59 
or 2 cpa 
C a l .  date 
10/16/66 
20 cps .5 
Amplitude, 9 . 5 %  
of prnaaureplent; 
frequency, 21.59 

Cal. date 
&0/18/66 

02' 3 Cp8 
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Table 10-5. Fhctional Preceding Vibration Test 

Teat Specimen 1 S/N 106 

Specimsn Inlet 
Pressure 
(PSig) 

3 0 0  

3000 

3000 

3000 

3000 

Specimen Outlet Preasure 
Init ia l  (psig) I After 5 minutes (psig) 

1500 1 3495 I 

3495 

3498 

1500 

1500 

Table 10-6. Functional Following Sinusoidal Sweep Test, X-Axis 

RUn 

1 

2 

3 

4 

5 

Test Specimen 1 S/N 106 

Specimen Inlet 
Pressure 

(psig) 

3000 

3000 

3000 

Specimen Outlet Pressure 

Init ial  ( psig ) After 5 minutes (psig) 

3480 

3490 

3495 

1490 

1500 
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Table 10-7. Functional Following Random kcitation Test, X - h d 8  

Test Specimen 1 S/N 106 

Table 10-8. Functional Following Sinusoidal Sweep Test, Y-Axis 

Specimen Inlet 

l 5  

3000 

3000 

3000 

3000 

1490 

U S 5  

1485 

w 5  

After 5 Hinutea (ps ig)  

1490 

1485 

1485 

1480 

1490 
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RUn 

Table 10-9. Functional Following Randan Qcitation Test, Y-Axis 

Test Specimen 1 S/N 106 

Specimen Inlet 
Pressure 
( w i g  1 

3000 

3000 

3000 

3000 

3000 

Specimen Outlet Pressure 

Init ia l  (psig) 

1485 

1485 

1485 

1495 

1485 

After 5 Minutes (psig) 

1490 

1480 

1485 

u95 

1480 

Table 10-10, Fbnctional Following Sinusoidal Sweep Test, Z-Ma 

Test Specimen 1 S/N 106 

RUn 
Specimen Outlet Preesure 

Init ial  (paig) 

1485 

1485 

u100 
1485 

1485 

Lfter 5 Hinutea (psig) 
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Table 10-11. F’unctioaal Following Random Ekeitation Test, Z-Axis 

Test Specimen 1 S/N 106 I 
RUn 

Specimen Outlet Pressure 

Initial (psig) I After 5 Mirmtes (paig) 

u 9 5  

1495 

1490 

1490 

1490 

Table 10-12. F’unctimal Preceding Vibration Test 

- 

Teat Specimen 2 S/N 101 

Specimen Outlet Pressure 

1530 

liter 5 m u t e s  ( p s i g )  

1525 

1525 

1525 

1525 

1525 
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Table 10-13. F’unctional Following Sinusoidal Sweep Test, X-Axis 

RUn 

1 

2 

3 

4 

5 

c 

I 
RUn 

1 

2 

3 

4 

I 

i Test Specbum 2 S/N 101 

Specimen In le t  
Pressure 

(Wig) 

3000 

3000 

3000 

3000 

3000 

Specimen Outlet F’ressure 

1530 

1520 

1520 

1520 

1520 

Table 10-14. Functional Following Random Excitation Test, X-Axis 

T e s t  Specimen 2 S/N 101 

Specimen Inlet 
Pressure 

Specimen Outlet Pressure 

I n i t i a l  (peig) 

1510 

1510 

1510 

1515 

15 10 

1520 

1520 

1520 

1520 

1525 
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Table 10-15. h c t i o l a l  Following Sinusoidal Sweep Teat, Y - U 8  

t 
Test Spscimen S/N 101 

Specimen 
Initial .( psig) 

1530 

1510 

15u) 

1510 

1505 

utlet Presrure 
After 5 ninutea (psig) 

1535 

1535 

1535 

1530 

1525 

Table 10-16. Punctianal FollaWing Randm Excitation Teat Y-Axie 

1 

2 

3 

4 

5 

Test Specimen 2 S/N 101 

Specfinen 

I n i t i a l  ( p i g )  

htlet Pressur0 
tfter 5 ninutes (prig) 
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Table 10-17. h c t i o n a l  Following Sinusoidal Sweep ‘lest, 2-Axis 

Taat 

Specimen Inlet 
RUn Pressure 

(wig) 
1 3000 

2 3000 

3 3000 

4 3000 

5 

nrcimen 2 S/N 101 

Specimen Outlet Pressure 

Initial (psig: After 5 Xinutes (psig) 

1535 

1535 

1535 

1535 

1535 

Table 10-18. Functional Following Random Excitation Test, 2-Axis 

1 

2 

3 

4 

5 

Test Specimen 2 S/N 101 

Specimen Outlet Pressure 

I n i t i a l  (prig) 

1520 

1520 

1540 

1520 

1525 

After 5 Hinutea (psig) 

1535 

1535 

1535 

1535 

1535 
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Figure 10-2, Vibration Test Setup, Z- Axis  
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SECTION XI 

SAND AND WST TEST 

11.1 

11.1.1 

11.1.2 

11.1.2.1 

11.1.2 02 

U.1.2.3 

11.1.2.4 

11.1.2.5 

11.1.2.6 

TEST R E B U ~ S  

A sand and dust test shall be performed on test slpecimen 3 
in accordance with KSC-STD-l&(D), section 16, to determine 
if the environment can cause specimen malfunctian or damage. 

Sand and dust must meet the requirements specified in ll.le2el 
through 11.1.2-4, 

100 per cent of the sand and dust shall pass through a 100-mesh 
screen, U.S. standard sieve series. 

98 per cent (22 per cent) of the Band and dust shall pass 
through a U+O-mesh screen, U.S. standard sieve series. 

90 per cent (22 per cent) of the sand and dust shall pass 
through a 200-mesh screen, U.S. standard sieve series. 

75 per cent (22 per cent) of the sand and dust shall pass 
thraugh a 325-mesh screen, U.S. standard sieve series. 

Chemical analyais of the dust shall be as followa: 

Substance Per Cent by Weight 

s102 97 to 99 
*"2O3 0 to 2 

A1203 0 to 2 

T102 0 to 2 

w 0 to 1 

Inorganic losses 0 to 1 

A test chamber shall be ased that is capable of maintaining 
chamber temperature at 77 and l@*F with 100 to 500 fpm air 
velocity available. 
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11.2 

1x.2,1 The sand and dust test  was performed by Associated Testing 
Laboratories Inc. 
extracted f r a t h e i r  report no. Lll21-7512: 

The followfng procedure and results were 

a. 

b. 

C .  

d o  

The sand and d’ust test was conducted i n  accordance with 
Section 16 of Specification KSCSTD-l&(D). 

The valvewas placed in a sand and dust test Chamber. 
The chamber temperature was increased t o  and maintained 
at  48°F fo r  a period of two hours. 
of t h i s  two-hour period, the  chamber temperature was 
increased t o  and maintained at + l W F  f o r  an additional 
two-hour period. The chamber temperature was then re- , 
turned t o  room ambient temperature, 

A t  the  completion 

Throughout the entire sand and dust test, t h e  sand and 
dust density within t h e  chamber was maintained between 
O , l  and 0.5 gram.>per cubic foot and the sand and dust 
velocity was maintained between 100 and 500 feet per 
minute. The sand and dust used i n  t h e  test was of an 
angular structure havkg t h e  characteristics described 
i n  8pecification KSCSTD-~&(D). 

A t  t h e  cumpletion of t h e  sand and dust test ,  t h e  valve 
was removed from t h e  chamber and a l l d  t o  cool t o  
room ambient temperature. The accumulated dust was 
removed from t h e  valve by wiping and t h e  valve was then 
visually examined fer evidence of deterioration. 

11.3 TEST RESULTS 

V i s u a l  examination of t h e  Valve at  t he  completion of the sand 
and dust test  revealed no evidence of deterioration. 

11.4 

11.4.1 

TEST DATA 

Data takein from f q c t i o n a l  tests performed before and after 
the sand and dust test are presented i n  tables  11-2 and 11-3. 

11-2 
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Table 11-1, Sand and Dust Equipent List 

Corp. 

2 Sand and Dust Associated Testing SD-36-LC 
Test Chamber b b .  Inc. 

Serial 
NO 

105 

NA 

Table 11-2. Functianal Preceding Sand and Dust Test 

Pressure 
Regulator 

Test Specimen 3 S/N 105 

Specimen Inlet 
Pressure 

( D S i E )  

3000 

3000 

3000 

3000 

3000 

Specimen Outlet Pressure - 
Initial  (psig) 

1530 

1525 

1535 

1530 

1545 

-- 

After 5 Hinutea (psig) 

1520 

1520 

1510 

1525 

1535 

Table 11-3. Functional Following Sand and Dust Teat 

Test Specimen 3 S/N 105 
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SEETION XI1 

SALT Foc TEST 

12.1 

12.1.1 

12.1.2 

12.1.4 

12.2 

12.2.1 

12.2.2 

12.2.3 

12.2.4 

12.2.5 

12.2.6 

TEST REQUIREMENTS 

Test specimen 1 sha l l  be subjected t o  a salt fog test. 
The test  specimens s h a l l  be placed i n  a test chamber with a l l  
t h e  additional equipment described i n  KSCSTD-l&(D). 
period of 240-hours (22 hours), the  specimen shall be sub- 
jected t o  an atomized salt solution. 

FOP a 

The solution s h a l l  contain 5 parts by weight of salt i n  95 parts 
by weight of water with no more than 200 parts per million of 
t o t a l  solids. 
be fran 1.023 t o  1.037 with a reference temperature of 95°F 
(+2, -1°F). The salt solution shall a l so  have pH value of 
6.5 t o  7.2. Diluted, chemically pure, hydrochloric acid or 
chemically pure sodium hydraxide may be used t o  adjust t h e  
pH value. 

The specific gravity of t h e  salt solution shall 

Measurements of the characteristics of the salt  solution shsJl 
be made according t o  KSCSTD-l&(D). 

Following t h e  24O-hour exposure, t h e  test specimen shall be 
subjected t o  a functional test within 1 hour after return t o  
room ambient conditions . 
TEST PROCEDURE 

The test specimen was visually inspected for  corrosion, d i r t  
and o i ly  films. 
were removed. 

Unnecessw oily f i b  and dirt. particles 
No evidence of corrosion was apparent. 

The test specimen was placed i n  the  test  chamber. 

The chamber was adjusted so t h a t  t h e  temperature waa 
(+4, -2°F). 
posure zone collected from 0.5 t o  3.0 m i l l i l i t e r s  of solution 
per hour fo r  each 80 square centimeters of horioontal collecting 
area. 

95°F 
The clean fog-collecting receptacle i n  t h e  ex- 

The condition8 specified i n  12.2.3 were maintained 249 hours. 

A t  t h e  end of 260 hours, the  test specimen was removed from 
t he  chamber and allowed t o  return t o  roam ambient conditions. 

Sal t  deposita were removed as necessary t o  make machrnical 
connections. 

12-1 
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12.2.7 

12.2.8 

12.2.9 

12.3 

12.3.1 

12 04 

12.4.1 

Within one hour after the  test specimen was returned t o  room 
ambient conditions, a functional test was performed as 
specified i n  section IV. 

The test 

All data 

specimen was hspected add salt deposits were removed. 

were recorded. 

TEST RESULTS 

There was no impairment of t h e  functional operation of the  
test  specimen after being subjected t o  the  salt fog test; 
hawever, there were vis ible  signs of corrosion on t h e  case 
of t h e  test specimen as shown i n  figures 12-2 and 12-3. 

TEST DATA 

Functional test data for  test  specimen 1 are given i n  
table  12-1. 
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Table 12-1. Functional Preceding S a l t  Fog Test 

Test Specimen 1 S/N 106 

RUn Specimen Inlet 
Pressure 
(psie) 

3000 

3000 

3000 

3000 

3000 

Specimen Outlet Pressure 

Initial (psig) After 5 Minutes (psig) 

1485 

1485 

1485 

1495 

1485 

1490 

1480 

1485 

u95 

u80 

Tabla 12-2. Functional F o l l d n g  Salt Fog Test - 

RUn 

Teat Specimen S/H 106 

I Specimen Outlet Pressure 

Init ial  (psig) After 5 Hinutea (pig) 



Figure 12-1, Salt  Spray Test Setup 

1 
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Figure 12-2. Test Specimen 1 ,  lhmediately a f t e r  Salt  Spray Test 
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SECTION MI1 

UFE CYCLE TEST 

13.1 

13.1.1 

13 02.2 

13.2.3 

13.2.4 

13.2.7 

13.2.8 

TIST BEUUIREHMTS 

A l i f e  cycle t e s t  will be performed on each test specimen t o  
determine whether the environment cauaes degradation or defor- 
mation. 

The specimen ahall be subjected t o  5000 pressurimtion cycles. 
Each cycle s h a l l  consist of slowly pressurizing the specimen 
a t  t h e  inlet port from zero t o  3000 psig and depressurizing it 
back t o  zero, with the  specimen set t o  pr0vi.de 8 s t a t i c  out le t  
pressure of 1500 psig. A downstream hand valve shall serve as 
an o r i f i c e  t o  rel ieve the  downstream pressure gradually. 

A functional test sha l l  be performed after 50, 100, and 500 
cycles, and after every lo00 cycles. 

TEST PROCEDURE 

The l i f e  cycle t e s t  setup was aserembled as shown i n  figures 9-1 
md  13-1 ut i l iz ing  t h e  equipuent l i s t e d  i n  table  9-1. 

A l l  hand valves were closed and t h e  regulator was adJustad for  
zero out let  pressure. 

Hand valve 3 was opened and the supply pressure read on gage 5. 

Hand valve 8 was opened and regulator 6 was adjusted t o  provide 
an out let  pressure of 3000 psig as indicated on gage 7. 

Solenoid valve 9 and hand valve 10 were opened. 

The specimen was adjusted t o  provide an outlet  pressure of 1500 
psig as read on gage 12. 

Timer 15 was adjusted t o  cycle solenoid valve 9 at approximate9 
3 cycles per Ppinute. 
allow the specimen inlet t o  be presaurized slowly frtm zero t o  
3000 psig and vented t o  zero. The test specimen outlet  Ve!btsd 
back through the specimen i n l e t  port and the 8010nOid valve 9 
vent port, making it unnecessary t o  adJust hand valve 13. 

Hand valve 8 was cloeed during the l i f e  cycling operation. 
Oscillograph 17 recorded the  l i f e  cycle history using trans- 
ducer 11. 

Hand valve 10 was adjusted as required t o  

http://pr0vi.de


13.2.9 A t o t a l  of 5000 cycles was performed on each specimen. Each 
test specimen was h c t i o n a J 3 y  tested after 50, 100, 500 and 
lo00 cycles and each lo00 cycles thereafter. 

13.2.10 Tes t  data were recorded. 

13.3 TEST RESULW 

13.3.1 The life cycle test was completed on test specimens 1, 2 and 
3 without any evidencm OB distor t ion or leakage. 

13 04 TEST DATA 

13.4.1 Data recorded during fnnct icml t e s t s  performed a f t e r  50, 100, 
500, 1O00, 2000, 3000, 4000 and 5000 cycles are listed i n  
tables 13-1 through 13-27. 

Table 13-1. F'unctional Preceding Life Cycle T e s t  

RUn 

Test Specimen 1 's/N 106 

Specimen In le t  
Pressure 

(psig) 

3000 

3000 

3000 

3000 

3000 

- Spec 

I n i t i a l  (psig) 

4 9 0  

1490 

5000 

4 8 5  

4 9 0  

Ben Outlet Pressure 
After 5 ninutes (paig) 

uw 
149s 

490  

4 8 5  

4 8 5  

13-2 1 



5 3000 u95 U92 

1 I 

Table 13-3. Mctional Following 100 Life Cycles 

RUn 

Test Specimen 1 S/N 106 

Specimen Inlet 
Pressure 

- 

Specimcm Outlet Pressure 

Init ia l  (psig) After 5 h u t e s  (psig) 

13-3 

x 



Table 13-4. Functional Following 500 Life Cycles 

RUn 
Specimen Inlet 

Pressure 
( psig ) 

3000 

3000 

3000 

3000 

3000 

Specimen Outlet Pressure 

Init ia l  (psig) 

U85 

U85 

J-485 

Table 13-5. Functional F o l l d n g  lo00 Life Cycles 

I Test 1 

After 5 Minutes (psig) 

1490 

U90 

1485 

W 5  

1485 

RUn 

1 

2 

3 

4 

5 

Specimen Inlet 
Pressure 
(psig) 

mcimen 1 S/N 106 

~ Specima 
Initial  (psig) After 5 Minutes (psig) 

13-4 



Table 134* Rtnctional Follaring 2000 Life Cycles 

Test Specimen 1 S/N 106 

Specimen In le t  
Pressure 

Specimen Outlet Pressure 

I n i t i a l  (psig) After 5 Xinutes (psig) 

1485 I 1495 

1490 I 1495 

1495 1485 

Table 13-7. Functional Following 3000 Life Cycles 

I L 

Test : I 

RUn 

1 

2 

: 3  

4 

5 

Specimen Inlet 
Pressure 

3000 

3000 

3000 

3000 

ecimen 1' S/N 106 

Specimen Outlet Pressure - 
Initial (psig) 

1505 

1490 

1495 

1490 

1495 

After 5 M u t e s  (pa*) 

1495 

1490 

1490 

3.490 

1490 

13-5 



Table 13-8. hnctional FollaWing 4090 Life Cycles 

I 

1 f 
I Test Spechen 1 S/N 106 

Specimen Outlet Pressure 4 Spechen I n l e t  
RUl-i Pressure 

(psis) 

1 3000 

2 3000 

3 3000 

4 3000 

5 3000 

I n i t i a l  (ps ig  ) 

1515 

1505 

1505 

1505 

1505 

after 5 Minutes (psig) 

1500 

1500 

1500 

1510 

1510 

Table 13-9. Functional Follawing 5000 Life Cycles 

RWl 

Test Specimen 1 S/N 106 

Specimen I n l e t  
Pressure 
(PsiR) 

3000 

3 ~ 0 0  

3m0 

3000 

3030 

Specime 

I n i t i a l  (psig) 

1500 

1505 

1505 

1500 

1500 

Outlet  Pressure 

After 5 Hinutes (ps i&)  

1495 

1500 

1510 

1510 

1510 



Table 13-10. Functional Preceding Life Cycle Test 

Test Specinen 2 S/N 101 
L 

R u n  . 
1 

2 

3 

4 

5 

I ’  

Specimen I n l e t  
Pres sure 
(miff)  

3000 

3000 

3000 

3000 

3000 

Specimen, Outlet Pressure -- 
I n i t i a l  ( psig ) 

1500 

1505 

1500 

1495 

1495 

After 5 Minutes (psig) 

u 9 5  

1500 

1 5 0  

U85 

u95 

Table 13-11, Functional Following 50 Life Cycles 

Hun 

1 

2 

3 

4 

5 

- 

Test Specimen 2 S/N 101 

Specimen Inlet 
Pres su 1- e 

(psirr) 

3000 

3000 

3000 

3000 

Spec ime 

I n i t i a l  (psig)  

1510 

1515 

1510 

1510 

1510 

Outlet Pressure 

After 5 Xinutcs (ps ig )  

1505 

1510 

1510 

1500 

1500 

I 

13-7 



i 

Table 13-U. hct ional  Fo)laWing 100 Life Cycles 

Specimen In l e t  
Pressure 
(psia) 

3000 

3000 

3000 

3000 

Specimen Outlet Pressure 

I n i t i a l  (ps ig )  

1495 

1500 

1505 

1500 

1500 

After 5 E.iinutes (psig)  

3.495 

u95 

ut95 , 

I 1690 

u90 

Table 13-13. Functional Following 500 Life Cycles 

R\m 

1 

2 

3 

4 

5 

Test Spechen 2 S/N 101 

Specinen In l e t  
Pres sure 

(vsia)  

3000 

3000 

3000 

3000 

3000 

I 

Specimen Outlet Pressure 
r -  

I n i t i a l  (psig)  
, I 

1500 

1510 

1510 

15  10 

1510 

After 5 Minutes (psig)  

1495 

1500 

1500 

1500 

1500 



Table 13-l4. Puncticmal FoUowing lo00 Life Cycles 

-~ ~ 

Test Specimen 2 S/N 101 

Specimen In l e t  Specimen Outlet Pressure 

Bfter f j  Ninutes (psig) 

1530 

1530 

Table 13-15. Punctional Following 2OOO Life Cycles 

Test Specirncn 2 S/N 101 1 
1 Specimen In le t  

Pressure 
( m i x )  R u n  

I 

1 3000 

2 3 m  

3 3oCo 

4 3000 

5 3000 

Specimen Outlet Pressure - -  1 
I n i t i a l  (psig)  

1515 

1510 

1510 

1510 

1505 

After 5 Minutes (psig) 

1505 

1505 

1505 

1505 

1500 

13-9 



Table 13-16. Functional Following 3000 Life Cycles 

RUn 

Test Spscimen 2 S/N 101 

Specimen In l e t  
Pressure 

(ps ia)  

3000 

3000 

3000 

3000 

3000 

Specir 

I n i t i a l  (psig ) 

1500 

1500 

1500 

1500 

1500 

n Outlet Pressure 

After 5 Minutes (psig) 

1500 

1500 

1500 

1500 

1500 

Table+13-17. Functional Following 4000 Life Cycles 

Test Speciizm 2 S/H 101 1 
Specimen In l e t  

Pressure 
(psis) 

3000 

3000 

3000 

3000 

Specimc 

I n i t i a l  (psig) 

1500 

Outlet Prcmure 4 
After 5 Ninutes (psig)  2 



I 

Table 13-18. Fbctianal Following 5000 Life Cycles 

Test Spechen 2 S/N 101 

Specimen In l e t  
Prc s s u r  e 
(Dsig) 

3000 

3000 

3000 

3000 

3000 

Specin 

Initial (psig) 

1500 

u90 

u90 

l490 

U85 

n Outlet Pressure - 
After 5 Minutes (psig) 

Table 13-19. Functional heceding Life Cycle Test 

Run 

Test Specimen 3 S/N lo5 

3000 

' 3000 

S pe c i ~ n c  - 
I n i t i a l  (psig) 

1550 
I ; 

1550 

1545 

1550 

Outl.et Pressure 

After 5 Kinutes ( p s i g )  

1545 

1540 

1541 

, 1540 

1545 



Table 13-20. b t i o n a l  FolloWing 50 Life Cycles 

r - 

I Test Specimen 3 S/N 105 
r 

Specimen Inlet 
Pressure 
(psig ) 

3000 

3000 

3000 

3000 

3000 

Specimen Outlet Pressure 
4 

I n i t i a l  (psig) 

1550 

1560 

1560 

1560 

1560 

After 5 Minutes (psig) 

1540 

1560 

1560 

1560 

1560 

Table 13-21. Functional Following 100 Life Cycles 

c 

Test Sp,~cimen 3 S/N 105 

Spechen In l e t  
Pressure 
(psiR) 

3000 

3000 

3OCO 

3000 

3000 

Speciixe 

I n i t i a l  (psig) 

1580 

1575 

I570 

1570 

Outlet Pressure 

After 5 Minutes (psig) 

1580 

1575 

1570 

1565 

1570 

13-12 



Table 13-22. b c t i o n a l  ?allowing 500 Ufe Cycles 

c_ 

Run 

1 

2 

3 ,  

r, 
5 

Table 13-23. Aanctional Following lo00 Life Cycles 

Specimen I n l e t  Specimcn Out le t  Pressure 
Pressure 
(PSiR) I n i t i a l  ( p s i g )  After 5 Minutes ( p s i g )  

3000 1560 1555 

3000 1570 1570 

3000 1570 1570 

3000 1570 1570 

3,000 1570 1570 

13-13 



I 

RUll 

a 

1 

2 

3 

4 

5 

i 

Specimen Inlet  
Pressure 
(psig) 

3000 

3000 

3000 

3000 

3000 

Table 13-26. F'unctioeal FolloWiag 2OOO Life Cycles 

I Test Specinen 3 S/N lo5 

Specimen Outlet Pressure 

I n i t i a l  (psig) 

1560 

1555 

1555 

15 50 

1555 

- After 5 Minutes (psig) 

1550 

1540 

1550 

Table 13-25. hctional FollaWtng 3000 Life Cycles 

- 
Run 

1 

2 

3 

4 

5 

Test Specimen 3 S/N 105 
Specimen I n l e t  

Pressure 
(psip,) 

. 3000 

Specime 

I n i t i a l  (psig)  

I 

1575 

Outlet Pressure 

After 5 Minutes (ps ig )  

1565 

1550 

1550 

1550 

1550 



Table 13-26. Fbnctional Following 4000 Life Cycles 

Run 

1 

2 

3 

4 

5 

-I_-- 

Test  Specimen 3 S/N 105 

Specimzn I n l e t  
Pressure 

( p s 1 6 L  

3000 

3000 

3000 

3000 

3000 

Specimen Outlet Pressure 

I n i t i a l  ( p i g )  

1560 

1540 

1540 

1535 

1535 

- -- 
After 5 Minutcs (p s ig )  

1545 

1530 

1530 

1535 

1535 

Table 13-27. Purctional Following 5000 Life Cycles 

c_ 

Run 

1 

2 

3 

4 

5 

Test  Specimen 3 S/N lo5 

Specimen In l e t  
Pressure 
( psia) 

3000 

3000 

3000 

3000 

3000 

Specimen Out le t  Pressure 

After  5 Minutes ( p s i g )  
-- 

I n i t i a l  (psig) 

1535 

1535 

1535 

1535 

1530 

1530 

1525 

1525 

1525 

1525 

13-15 
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SECTION X I V  

FINAL INSPECTION 

I401 TEST REQUIRBWTS 

l4.1.1 A visual inspection of each test specimen shall  be made, and 
any abmormalities resulting frool testing shall be noted. 

TEST HL0CEDUR.E 

The test specimens were visually inspected for damage or 
distortion resulting from testing. 

4 03 TEST RESULTS 

U.3.1 Test specben 2 shotred no additional signa of corrosion or any 
other damage or distortion. 

4 .302  

l4.3.3 

Test specimen 3 s h d  no signs of damage or distortion. 

Test specimen 1 showed signs of corrosion as a result of the 
salt fog test. No other damage or distortion was indicated. 



. 

SPICTIOPJ XV 

BURST TBT 

15.1 

15.1.1 

15.1.2 

15.1.3 

15.2 

15.2.1 

15.2.2 

15.2.3 

15.2.4 

15.2.5 

15.2.6 

15.2.7 

15.2.8 

15.2.9 

TEST REQUIRMENTS 

A burst pressure test w i l l  be performed on test specimens 1 
and 2 t o  determine whether the specimens will satisf'y minimum 
burst pressure requirements, 

The minimum burst pressure sha l l  be applied t o  the specimen 
inlet port and s h a l l  be mintained for 5 minutes. 

V i s u a l  inspection for specimen 8trUCtWal damage and leakage 
sha l l  be made. 

TEST PROCEDURE 

The t e s t  specimens were placed in a burst  test setup as shom 
i n  figures 15-1 and 15-2 uti l iz ing the equipment l i s ted  i n  
table 15-1. 

All hand valves were closed and regulator 21was ad$mted for 
zero outlet pressure. 
aet  for 1500 psig. 

The test specimen outlet pressure was 

Hand valves 6, 7, 8, 9, 10 and ll were opened t o  fill the 
specinten and system Kith water. 
the test  spec^ as required t o  bleed a l l  air fran the system. 

Fittings were loosened at 

Hand valves 6, 8, 9 and 11 were closed. 

Hand valve 5 was opened. Gage I4 indicated 30001 psQ. 

Switch 17 was closed t o  open solenoid valve 18. 

Regulator 21 was adjusted t o  provide a pressure of 50 t o  100 psi& 
as indicated cm gage 15. 

Pump 19 was started and continuously operated un t i l  the specimen 
pressure, as indicated on gage 3, was ll,250 psig. 
valve 18 was closed by opening switch 17 t o  stop the pump. 

Solenoid 

The 11,250 p i g  pressure was maintained t o  t h e  test SP0CinU.n 
for 5 minutes. 
damage and leakage. 

The test specimen was examined for structural 

15-1 



15 03 

15.3.1 

15.3.2 

TEST RESULTS 

There was no evidence of leakage or structural damage due 
t o  the burst test performed. 

During the 5 minute ~ressur izat ion  period outlet  pressure for 
test specimens 1 and 2 remained at 1500 p i g .  

TGST DATA 

Test data for the burst test are presented i n  table 15-2. 

15-2 



il 

- 
It em 

1 

2 

3 

4 

5 
5 

6 

7 

8 

9 

10 

11 

12 

13 

u, 

I .  

Table 15-1. Burst Equipment L i s t  

It em 

T h s t  Sp.ecimen 

Water Supply' 

Hydrostatic. Pres- 
s~ Gage 

Burst Chamber. 

Hand Valve 

Hand Valve. '.' 

Hand Valve 

Hand Valve 

Hand Valve 

Hand Valve 

Hand Valve . 

Water Reservoir 

P n e w t i c  F i l t e r  

Pneumatic Gage 

I Manufacturer 

. .  
k o t t a  .valve j ,  

Corp. .. 

CCSD 

Ashcrof t 
. .  

* .  

CCSD 

Aminco 

AHdnco 

Aminco 

Amjllco . 

Aminco 

Amirreo 

CCSD 

Bendix Corp. 

Ashcroft 

x5-3. 

_ .  

- 
Serial 
A 

l O 6 , *  16 
105 

4 

NA 

NASA I31 
95 -1396, 
B 

NASA B/' 
20i3u 

NA 

* NA 

NA 

NA 

NA 1 

NA 

NA 

NA 

NA 

NASA B/t 
95-1395. 
0 

A.essure . 
Regulator 

Tap Water 

Range : 
0-to 10,Ooo 
psig 2.5% of 
f u l l  scale 
accuracy 
.Cal. date 
10/191(66 

3' x 3' x 3' 

&-inch, 
30,000-psig 

&-inch 

$-inch 

2-gallon 

2-micron 

0 4 0  lO,OOO-~ - +a. of ful l  
scale 
Cal. date 
W4/66 

I 



Ltem 

15 

16 

17 

18 

19 

20 

21  

22 

23 

c 

Table 15-1. Burst Equipment List (Continued) 

It Bp 

Pneumatic Gage 
, 

Power Supply ... 

Switch. 

2-By Solenoid 
Valve 

Hydrostatic Pump 

:heck Valve 

Regulator '.' 

Pneumatic Pressurc 

Pressure Gage  

Manufacturer 

hsh'craft 

Perkin Electron-  
id s 

Cut le r  Hammer 

k r o t t a  Value 
Corp. 

Sprague Engin- 
eer ing  Corp. 

Marotta Valve 
Corp. ' 

CCSD 

Ashcroft 

: 1  . .  

. .  

RST28- 
OOA ' 

NA 

07803 

.I 

c) 

NA 
I .  

4-6305 

NA' . 

NA 

NA 

NA . 

NASA 
0099U 

NA 

NA 

300-16- 
& 

NA 

NA 
- 

NA 

NASA 95 
1210-B 

Rsmarkrr 

0- to 300-psig +a FS accuracg 
&cal ibra ted  
reference 

28-vdc 

S E T  

Normally 
closed 

A i r  operi ted,  
Max. Pressure 
30,000 w i g  

&-inch 

300-psig inlet, 
0-t 0-l.25-psig 
W l e t  

3ooO-psig 

0- to 5000-psi8 
9% FS accuracg 
Cal. da t e  
11/8/66 

I .  

I 



Table 15-2. Burst Test Data 

Test 
Specimen 

1 

I I 

Burst Pressure Outlet Pressure 
Inlet ( psig) (Paid 

11,250 1500 

2 1500 

I I 

Pressurization 
Time 

5 

5 

15-5 
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Figure 15-2. Burst Test Setup 
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